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1
AUTOMATIC SPLICER FOR CONTINUOUS
SUPPLY OF LAMINAR STRIPS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This applicationis a371 of PCT/ES2012/000085 filed Apr.
3, 2012, which in turn claims the priority of ES P201100492
filed May 6, 2011, the priority of both applications is hereby
claimed and both applications are incorporated by reference
herein.

TECHNICAL FIELD

The present invention relates to the supply of laminar strips
to laminar strip application processes, proposing an auto-
matic splicer which advantageously allows joining laminar
strips from two successive feed reels, keeping the supply to
the application process constant.

STATE OF THE ART

In specific processes such as corrugated cardboard manu-
facture and other applications in which sheets of paper or
other similar materials are used as raw material, it is of inter-
est to maintain continuous feeding to the application process,
such that said process does not have to be stopped when the
feed reels for feeding the laminar strips that are being sup-
plied run out.

To that end, reel holders having two feed reels for feeding
the laminar strip to be supplied to the application process are
provided, such that while feeding is performed from one of
the reels, the other reel is in standby so that when the reel from
which the feeding is performed runs out, feeding will be
established from the reel that is in standby.

For joining the laminar strip from the feed reel that is
running out with the laminar strip from the reel that is in
standby, splicer mechanisms which act when the reel per-
forming the feeding runs out are in turn provided, cutting the
laminar strip from said feed reel and joining the end of that
laminar strip with the front end of the laminar strip of the new
reel that is in standby, so that the feeding continues with
supply from the new reel. Such splicers are those described,
for example, in patents ES2013482, ES2184573 and
ES2234357 belonging to the applicant of the present inven-
tion.

The junction splice between the laminar strips of the feed
reel that is running out and the new reel that is in standby in
order to continue the feeding requires joining the two laminar
strips without there being relative movement between the
strips during junction splicing, which is performed with con-
ventional splicer solutions by stopping the rotation of the feed
reel that is running out, which requires slowing down the
rotation of said feed reel that is running out until the feed reel
stops, and after splicing speeding up the rotation of the new
feed reel to the operating rotating speed of the feeding pro-
cess.

In those conditions, in order to keep the supply of the
laminar strip to the application process constant when splic-
ing the laminar strip of the reel that is running out and the
laminar strip of the reel that will continue the feeding, a
variable-path storage having a variable path for the laminar
strip is arranged at the outlet to the feeding process, such that
by means of varying the path of the storage for the laminar
strip, said storage keeps the supply to the application process
constant during the splicing process.
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With said use of a variable-path storage, speeds for con-
tinuous feeding to the application process up to the order of
800 meters per minute have been achieved, but to increase this
speed very large variable-path storages would be necessary,
and there would still be problems with certain laminar strips,
such as sheets of low grammage paper or tissue paper, given
the stress that the laminar strip would have to withstand for
speeding up the new feed reels from zero speed after splicing.

OBIECT OF THE INVENTION

The invention proposes an automatic splicer provided with
an arrangement and means which allow splicing laminar
strips precisely and effectively, with the supply of said lami-
nar strips to the application process at greater speeds than
with the known solutions, without the drawbacks thereof.

This splicer object of the invention comprises a rotary reel
holder having two reel supports that can be positioned alter-
nately in a feed position and in a standby position, said reel
holder being arranged below a guide rail in which there is
incorporated in movement assembly a splicer head that can
move between a preparation position for preparing the lami-
nar strip from the reel in standby and a position for splicing
said laminar strip of the reel in standby with the laminar strip
of'the reel performing the feeding, the splicer head having an
action of being projected from a standby position to a splicing
zone for splicing the two laminar strips to be joined, whereas
the laminar strip that is supplied to the application process
passes, after the splicing zone, through a variable-path stor-
age.

The splicer head comprises a body established in sliding
assembly on the movement guide rail and two parallel rollers
which are synchronized in rotational movement, which are
incorporated in a carriage that can have vertical elastic move-
ment on the body of the head, one of the rollers being pro-
vided with a clamping device, whereas a cutting mechanism
which can in turn have vertical elastic movement on the body
of'the head is arranged between the two rollers.

Inthe splicing zone, the laminar strip that is supplied to the
application process passes over a support located below the
moving carriage of the splicer head, said support being
formed by two consecutive continuous bands, whereas there
are arranged above the moving carriage of the splicer head
ramps provided for contacting the carriage having the rotary
rollers and the cutting mechanism of said splicer head,
respectively.

A splicer is thus obtained which allows supplying a laminar
strip from a feed reel incorporated in one of the supports of the
reel holder to the application process, and which allows incor-
porating during said feeding a new reel in the other support of
the reel holder and preparing the end of the laminar strip of
this new reel on the splicer head, leaving this splicer head in
standby for the automatic splicing of the laminar strip of the
new reel with the laminar strip of the feed reel when this feed
reel runs out, the splicing of the two laminar strips being
performed with zero relative movement between them, but
with a joint movement of both laminar strips at a certain speed
(about 200 meters per minute) during splicing, as a result of
projecting the splicer head, which moves at a speed slightly
greater than that of the laminar strips, for the splicing opera-
tion.

Hence, the feed reel that is running out only has to be
slowed down to the speed of the joint movement of the two
laminar strips to be spliced, and therefore the necessary
speeding up of the new reel to the speed of supply to the
application process is also less, whereby speeds of constant
feed supply that are greater than with conventional splicers
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can be established, without increasing the order of the stresses
of'the laminar strip that is being supplied and without having
to oversize the variable-path storage.

Based on the foregoing, said proposed splicer has very
advantageous features for its intended function, acquiring its
own identity and preferred character with respect to known
splicers having the same function.

DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic side elevational view of a splicer
according to the object of the invention.

FIGS. 2A to 2] show successive positions of said splicer
object of the invention in the process from the preparation of
areel new in standby to the splicing ofthe laminar strip of'said
reel new with the laminar strip of the feed reel when the latter
runs out.

FIG. 3 shows a schematic view of the formation of the
splicer head joining the laminar strips of the reel new and of
the feed reel.

FIGS. 4A to 4F show in enlarged detail the sequence of
preparation of the laminar strip of a new reel on the splicer
head.

FIGS. 5A to 5H show in enlarged detail the sequence of the
splicing of a new laminar strip prepared on the splicer head
with the laminar strip of a feed reel that is running out.

FIGS. 51 and 5J show in enlarged detail the return of the
splicer head according to an embodiment different from the
embodiment of FIGS. 5G and 5H of the preceding sequence.

DETAILED DESCRIPTION OF THE INVENTION

The object of the invention relates to an automatic splicer
intended for supplying in continuous feed a laminar strip (1)
to an application process, based on splicing the laminar strip
(2) from a feed reel (3) when the feed reel runs out with the
laminar strip (4) of a new reel (5) arranged in standby to
continue, the feeding, keeping the feeding to the application
process constant during splicing.

The proposed splicer has a reel holder (6) having two
supports (6.1 and 6.2) intended for incorporating respective
reels (3 and 5) which can be alternated by means of rotating
the reel holder (6) between the feed supply position for the
application process, the loading position to load a new reel
and the standby position to continue the feeding when the
feed reel runs out.

There is arranged above the reel holder (6) a guide rail (7)
on which a splicer head (8) is incorporated in sliding assem-
bly, said guide rail (7) extending from a preparation zone (9)
for preparing the laminar strip (4) of a new reel (5) on the
splicer head (8) to a splicing zone (10) for splicing said
laminar strip (4) of the new reel (5) with the laminar strip (2)
of'the feed reel (3); the splicer head (8) can move between said
zones (9 and 10), passing through a standby zone (11) from
which said splicer head (8) can move in projected movement
to the splicing zone (10).

The laminar strip (2) leaving the feed reel (3) passes
through a pivoted support (12) leading it to the splicing zone
(10), after which said laminar strip (2) is the laminar strip (1)
intended for being supplied to the application process, pass-
ing through a variable-path storage (13) which allows main-
taining a continuous feeding of said laminar strip (1) to the
application process during the operation of splicing the lami-
nar strip (4) of the new reel (5) intended for continuing the
feeding with the laminar strip (2) of the feed reel (3) when the
feed reel runs out.
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Therefore, starting from a normal situation of feeding the
laminar strip (1) to the application process from a feed reel (3)
arranged in the support (6.1) of the reel holder (6), for
example, during the feeding process itself, a new reel (5) can
be introduced and incorporated in the support (6.2) of the reel
holder (6), as shown in FIGS. 2A and 2B.

Once the new reel (5) is incorporated in the reel holder (6),
the preparation of the end of the laminar strip (4) of the new
reel (5) on said splicer head (8) is performed by means of
moving the splicer head (8) to the preparation zone (9) as
shown in FIG. 2C, after which the splicer head (8) moves to
the standby zone (11), rotating the reel holder (6) to a position
that favors that positioning of the splicer head (8) with the end
of the laminar strip (4) secured thereon, as seen in FIG. 2D.

That arrangement is maintained until the feed reel (3)
almost runs out, such that when that circumstance is detected
the support (12) pivots downwards, as seen in FIG. 2E, and
when it reaches the end of said feed reel (3), the feed reel
slows down, the variable-path storage (13) starting to become
narrower to keep the feeding of the laminar strip (1) to the
application process constant. At this moment the splicer head
(8) is projected towards the splicing zone (10), as seen in FIG.
2F.

When the splicer head (8) reaches the splicing zone (10),
the speed thereof is slightly greater than the speed of the
laminar strip (2) after the slowing down of the feed reel (3).
Therefore, when a roller (19) of the splicer head (8) contacts
the laminar strip (2) on the support (24), said roller (18) and
another roller (19) of the splicer head (8) can move by rotating
over the laminar strip (2), the splicing of the laminar strip (4)
on the splicer head (8) and the laminar strip (2) from the feed
reel (3) thus occurs under conditions of joint movement of
both laminar strips (2 and 4) but without relative movement
between them, while at the same time the variable-path stor-
age (13) continues to narrow, as seen in FIG. 2G, whereby the
splicing of the laminar strips (2 and 4) occurs without having
to stop the laminar strip (2) from the feed reel (3), so only
partial slowing down of the feed reel (3) is required.

Once splicing is performed, the splicer head (8) can return
to the standby zone (11) and the support (12) pivots upwards
to the normal position, the new reel (5) starting to speed up,
and during these operations the narrowing of the variable-
path storage (13) continues for maintaining the operating
speed for feeding the laminar strip (1) to the application
process, as seen in FIG. 2H. At this moment, the remainder of
the reel (3) can be unloaded by means of a system of a
pivoting ramp (29), as seen in FIG. 2H. The ramp (29) must
pivot again to allow rotating the reel holder (6) as seen in F1G.
21

The variable-path storage (13) continues to narrow until
the moment in which the new reel (5) acquires the speed for
the feeding of the laminar strip (1), in which moment the
variable-path storage (13) ceases its movement. Starting from
this moment, whenever appropriate, the new reel (5) can be
spedup above the speed for the feeding of the laminar strip (1)
to allow widening the variable-path storage (13), as can be
seen in FIG. 2I.

The splicer head (8) has a body (15) established in sliding
assembly on the guide rail (7), there being incorporated on
said body (15) a carriage (16) arranged in vertical movement
assembly supported on springs (17), in which parallel rollers
(18 and 19) which rotate in synchronized movement are
incorporated, the first roller (18) being provided with a
clamping device (20), whereas a cutting mechanism (21)
which is in turn incorporated in vertical elastic movement
assembly is arranged between the two rollers (18 and 19).
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For the preparation of the laminar strip (4) of anew reel (5)
on the splicer head (8), a vacuum chamber (22) is arranged in
the preparation zone (9), the preparation of the laminar strip
(4) on the splicer head (8) being performed in the following
manner:

First, the laminar strip (4) from the new reel (5) is passed
over the first roller (18) of the splicer head (8), carrying it to
the vacuum chamber (22), on which said laminar strip (4) is
secured by the action of vacuum for cutting the end thereof
such that the end edge is perfectly straight and perpendicular
to the sides, as seen in FIG. 4A.

Next, vacuum application is stopped to enable removing
the laminar strip (4) from the securing on the vacuum cham-
ber (22). Subsequently, vacuum is again applied in the
vacuum chamber (22) and an adhesive strip (23) is arranged
on said vacuum chamber (22), as shown in FIG. 4B, and the
end of the laminar strip (4) is then fixed on half the width of
said adhesive strip (23), as seen in FIG. 4C.

Then the clamping device (20) of the roller (18) of the
splicer head (8) is loosened, as shown in FIG. 4D, the vacuum
of'the vacuum chamber (22) then being eliminated, such that
the adhesive strip (23) fixed on the laminar strip (4) is not
secured, which allows carrying the end of said laminar strip
(4) with the adhesive strip (23) fixed thereon to a specific
position on the roller (18), in which said end of the laminar
strip (4) provided with the adhesive strip (23) is secured with
the clamping device (20), as seen in FIG. 4E.

Once in this position, the roller (18) is rotated, as seen in
FIG. 4F, to a position in which the end of the laminar strip (4)
is precisely located for splicing said laminar strip (4) with the
laminar strip (2) of the feed reel (3).

Splicing of the laminar strip (4) of the new reel (5) with the
laminar strip (2) from the feed reel (3) is performed automati-
cally by a functional action of the splicer head (8) in the travel
through the splicing zone (10), where the laminar strip (2) for
feeding passes over a support (24) formed by two consecutive
continuous bands arranged below the guide rail (7), whereas
above said guide rail (7) there are ramps (25 and 26) coming
into contact, respectively, with respective stops (27 and 28)
which the carriage (16) and the cutting mechanism (21) of the
splicer head (8) have in the upper portion.

Therefore, when the splicer head (8) in projected move-
ment reaches the splicing zone (10), the end of the laminar
strip (4) with the adhesive strip (23) fixed thereon being
secured in the roller (18), in the entry to said splicing zone
(10) the upper stop (27) of the carriage (16) contacts the ramp
(25), whereas the upper stop (28) of the cutting mechanism
(21) contacts the ramp (26), as seen in FIG. 5A.

As the splicer head (8) continues to move forward, due to
the contact ofthe stops (27 and 28) with the ramps (25 and 26)
the carriage (16) and the cutting mechanism (21) move down-
wards, so the rollers (18 and 19) press the laminar strip (2)
against the support (24). Since the speed of the splicer head
(8) is slightly greater than the speed of the laminar strip (2),
the rollers (18 and 19) can move by rotating over said laminar
strip (2), and right in the passage between the continuous
bands making up said support (24), the blade of the cutting
mechanism (21) cuts the laminar strip (2), keeping the two
resulting portions of said laminar strip (2) secured by the
rollers (18 and 19) against the support (24), as seen in FIG.
5B.

Once the cutis made, the cutting mechanism (21) moves up
again since its upper stop (28) has risen above the ramp (26),
no longer being supported thereon, whereas the rollers (18
and 19) continue to press on the portions resulting from
cutting the laminar strip (2), as seen in FIG. 5C. From this
moment, and due to the greater speed of movement of the
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splicer head (8), the roller (18) gradually leaves the end zone
of the laminar strip (4) from the new reel (5) on said support
(24), as shown in FIG. 5D.

Under those conditions, the end edge of the laminar strip
(4) from the new reel (5) is positioned facing the end edge of
the laminar strip (2), the free half of the width of the adhesive
strip (23) being fixed on this end of the laminar strip (2),
whereby both laminar strips (2 and 4) are joined by splicing,
the joint having been pressed by the passage of the roller (18)
pressing thereon, as seen in FIG. 5E.

Then, the upper stop (27) of the carriage (16) moves up
through the rear portion of the support ramp (25), whereby the
carriage (16) is raised, the rollers (18 and 19) no longer
pressing on the laminar strip resulting from joining the lami-
nar strips (2 and 4), as seen in FIG. 5F. At this moment,
braking is applied to the reel (3) until stopping it, and the
remainder of the laminar strip (2) that had been cut is subse-
quently rewound, and this action can be seen in FIG. 2G.

From the preceding situation the splicer head (8) can return
in the opposite direction to the initial position, again having to
pass below the ramps (25 and 26) such that, in order to prevent
the rollers (18 and 19) or the cutting mechanism (21) from
moving downwards in said return since they would interfere
with the laminar strip (1) heading to the application process,
an embodiment with the stops (27 and 28) in articulated
assembly is envisaged, such that when reaching the ramps (25
and 26) in the return movement, said stops (27 and 28) pivot
backwards, so they do not cause the carriage (16) and the
cutting mechanism (21) to move downwards, as seen in FIGS.
5G and 5H.

Another solution to enable that return of the splicer head
(8) without the rollers (18 and 19) and the cutting mechanism
(21) moving downwards is shown in 51 and 5J, with the ramps
(25 and 26) arranged in an upward movement assembly syn-
chronized with the return movement of the splicer head (8)
such that upon raising said ramps (25 and 26), the stops (27
and 28) do not contact same.

The invention claimed is:

1. An automatic splicer for providing a continuous supply

of laminar strips, the automatic splicer comprising:

a reel holder adapted to hold a first reel holding a first
laminar strip and a second reel holding a second laminar
strip, wherein the reel holder can be selectively posi-
tioned among a feed position adapted to enable feeding
of the first laminar strip of the first reel to an application
process, a loading position adapted to enable loading of
the second laminar strip ofthe second reel, and a standby
position adapted to enable the feeding to continue when
first laminar strip of the first reel runs out;

avariable-path storage adapted to hold at least one laminar
strip; wherein the first and second laminar strips pass to
the application process through the variable-path stor-
age;

a guide rail mounted above the reel holder, the guide rail
having a standby zone and a splicing zone;

a moveable splicer head mounted on the guide rail, the
splicer head being adapted to move on the guide rail
between the standby zone and the splicing zone, wherein
while moving between the standby zone and the splicing
zone the moveable splicer head passes between a lower
support and a plurality of ramps located in an upper
portion, the moveable splicer head being further adapted
to splice the first and second laminar strips while the first
and second laminar strips both move at a selected speed
and the splicer head moves at a second speed greater
than the selected speed, wherein the automatic splicer
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continues to provide a constant supply of laminar strips
while the moveable splicer head splices the first and
second laminar strips.

2. The automatic splicer for the supply of laminar strips
according to claim 1, wherein the moveable splicer head
comprises a body comprising a sliding assembly disposed on
the guide rail, the body further comprising:

a plurality of springs; and

a carriage disposed on the plurality of springs, the carriage
being adapted to move vertically on the springs, the
carriage having first and second rollers which are syn-
chronized in rotational movement;

a cutting mechanism disposed between the first and second
rollers, the cutting mechanism being adapted to move
vertically on the body.

3. The automatic splicer for the continuous supply of lami-
nar strips according to claim 2, wherein the carriage and the
cutting mechanism of the moveable splicer head include
respective stops, the respective stops being supported on the
plurality of ramps while the moveable splicer head moves
through the splicing zone, thereby forcing the carriage and the
cutting mechanism to move downwards.

4. The automatic splicer for the continuous supply of lami-
nar strips according to claim 3, wherein the respective stops of
the carriage and of the cutting mechanism are arranged in an
articulated assembly which allows them to pivot backwards
during a movement of the moveable splicer head in order to
overcome the plurality of ramps without forcing the carriage
and the cutting mechanism to move downwards.
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5. The automatic splicer for the continuous supply of lami-
nar strips according to claim 1, wherein the lower support of
the splicing zone comprises first and second consecutive con-
tinuous bands between which the cutting mechanism cuts the
first laminar strip to enable splicing of the first laminar strip
with the second laminar strip while the first reel and the
second reel continue to move.

6. The automatic splicer for the continuous supply of lami-
nar strips according to claim 1, wherein the plurality of ramps
are arranged in an upward movement assembly synchronized
with a movement of the moveable splicer head allowing the
movement of the moveable splicer head without forcing the
carriage and the cutting mechanism to move downwards.

7. The automatic splicer for the continuous supply of lami-
nar strips according to claim 1, wherein a hinged ramp is
arranged in relation with the reel holder for unloading a
remainder of the first laminar strip of the first reel that runs out
after the splicing of the first laminar strip with the second
laminar strip.

8. The automatic splicer for the continuous supply of lami-
nar strips according to claim 1, further comprising:

a rotatable reel holder adapted to hold the first reel holding
the first laminar strip and the second reel holding the
second laminar strip, wherein the rotatable reel holder is
adapted to be rotated among the feed position, the load-
ing position, and the standby position.
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